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(71) We, IMAGE ANALYSING COM- 
PUTERS LIMITED, a British Con^y, of 
Melboum, RoystMi, Hertfordshire, do hereby 
declare the invention, for which we pray diat 

5 a pafent may be granted to us, and the 
mediod by which k is to be performed, to be 
particulady described in and by the follow- 
ing statement: — 
This invention concerns automated image 

10 analysis systems employing automatic focus- 
sing systems which include means for adjust- 
ing the focus ctf an imagei, means for deriving 
an electrical signal indicating the focus of 
the image and a servo mee faanisni operatmg 

15 on die means for adjusting the foci^ oi the 
image, an error signal for the servo mechan- 
ism being derived from the focus indicating 
dectrical sigrwl. 
A typical automatic focussing system is 

20 shown in Fig. 10 of our British Patent No. 
1325439. As will be appreciated, die resolu- 
tion of die focussing system will be deter- 
mined by the size of the incremental step 
made by die focus adjusting means in rcs- 

25 ponse to a perturbation signal. The smaller 
the step size, the better the resolution. How- 
ever, die time required for tiie system to 
''find" the position of correct focus will be 
correspondingly iiKreased. 

30 Where it is only required to correctly focus 
a single im^ which is going to be required 
for, rdativcly speaking, a Iwig period of 
time, diis time loss during focussing is un- 
important. However in the field of automated 

35 specimen analysis it is more usual that each 
image is only one of many, for example 
derived by locating different areas ctf a 
microscopic specimen in the field of view oi 
the microscope, the final image of which is 

40 presented to a tdevision camera from which 
the video signal on which the analysis is to 
be performed, is obtained. 

Where high magnification is employed, a 
complete ai^ysis of a specimca may involve 

45 analysii^ the video signal obtained irom, say 
500 different fields of view. It is usually 
possible to effect the total analysis of each 



field of view, during a sin^e frame scan of the 
tdevision camenu 5 the latter is operating at 
say tea frames per second, and the specimen 50 
is moved in symironism with the frame scan 
repetition rate by appropriattt movement of 
the microscope stage, the total analysis ctf 
500 fields can in theory take fifty seconds. A 
microscope having a stage whidi can move 55 
a specimen carrying portion thereof in this 
type oi way is described m our Briti^ Patent 
Specification Na 1,270,566. 

However if an average oi 0.5 seconds are 
required for an automatic focussing system to 60 
corrcctiy focus the image of each successive 
field, tiien the total ^malysis time will be 
increased by 250 seconds (i.e. it will take six 
times as long to perform total analysis). 

It is an object oi the present invention to 65 
reduce the total time for an analysis involv- 
it^ a sequecbce of areas from a microscope 
spedmen, or similar, when automatic focus- 
sing is employed. 

According to die present invention a 70 
method of analysing a specimen which 
invcdves the steps of forming an ims^ of 
each a plurality of small areas of the 
specimen, scanning e^ oi a succession of 
inages to produce a video signal the ampli- 75 
tude excursions oi which are analysed to per- 
form said analysis and deriving an dectric^' 
signal indicating tiie focus of the image for 
controlling the operation of an automatic 
focussing system for focussing tlie image;, 80 
comprises the further scq>s of : 

enabling the automatic focussing system 
only prior to liic analysis of the &st small 
area and eadi nth small area thereafter (n 
being greater than one) and maintaining the 85 
focus settii^ achieved for said first anall area 
and for cadi ntii small area while the 
intervening small areas are analysed. 

The successicH) of small areas of the 
spedmen may be obtained by moving die 90 
spedmen rdkive to the optical system of 
the microscope in a series" oi steps along 
paralld lines, similar to a conventional tde- 
vision scanning raster, without intedace. 
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Where this is the case die motfaod of the 
invention preferaWy comprises the further 
step of enabling the automatic fooissing 
system prior to the analysis oi the first gnrHiTI 

5 area at the beginning of cadi new line. This 
funhcr step overrides the sequence focus- 
sing on each nth small area so that in general 
a new sequence is started at the beginning dE 
cadi new line. However in this way the 

10 image of the first ^nall area of each line will 
always be correcdy focussed thus reducing the 
possibility of incorrectly focussed imag» at 
the beginning of each line due to "tilf * oi the 
spcdmcn surface. 

15 The time required for each focussing oper^ 
ation at the beginning oi eadi line provided 
by the said furdier step, can be roinimized 
by the additional steps oi scoring information 
relatinj^ to the focus settinf; for die first small 

20 area <rf each line, for the duration of the line 
and returning the focussing system to this 
setting before the automatic focussing system 
is enabled at the beginning of the next line. 
In general the difference in focus b etw e en 

25 adjoitung small areas in adjacent lines will be 
very small whereas the difference in die focus 
setting between the beginning and the end- 
ing of a line of small areas may be quite con- 
siderable if the specimen is tilted so that die 

■^0 specimen surface is not truly perpendicular 
to the optical axis 6t the microscope. By 
storing the mformation relating to die focus 
sccting for the first small area of each line 
and returning the focusang system ro this 

35 sotting at the beginning of the ncatt line;, it 
will be found in general that very litde correc- 
tion will be required by the automatic focus- 
sing system thus reducing the number ^ 
focussing steps ^lich arc required. 

40 The inveotiwi wiQ now be described by 
way of eran^ple with reference to the accom- 
panying drawings, in which: — 
Fig. 1 is a perspective view of a micto- 

• ^ scope fitted widi a movable stage and tde- 

^ vision camera and is based on Kjr. 1 of 
British Patent Spedficatiwi No. 1,270^66, 

Fig. 2 is a plan view of the stage assembly 
of Fig, 1 and shows the coarse focus drive. 
Fig. 3 is a section through the stage 

50 viewed from the front and illusbates the fine 
focus drive operated on by die automatic 
focussing system of the invention. 

Fig. 4 is a block dicuk diagram part 
of an image analysis system employing an 

55 automatic focussing system which incor- 
porates the basic prindple dt the present 
invention. 

Fig. 5 is a block circuit diagram iHustrating 
an overall iinage analysis systsem and akema- 
60 tive automatic focussing system also embody- 
ing die invention, and 

Figs. 6 to 14 indusive are detailed drcuit 
diagrams of the contrtd circuits shown in 
Fig. 5. 

65 For a detailed description ol the micro- 



scope stage and operation <rf the coarse and 
fine drive mcdianisms, reference is made to 
British Patent Specification No. i;270,566. As 
described therein die fine focus control 
mechanism is manually adjustable by a knob 70 
74. Where automatic focussing is provided 
the knob 74 is repUccd by an dcotric motor 
wiiidi is convenientiy a socalled stepping 
motor. To this end, Figs. 1 to 3 of the draw- 
ings illustrate a typical stepping motor 75 
mounded m place oi die knob 74 with the 
stationary outer housing 75 of the motor fixed 
to the side of die outer frame assembly 18. 
A rotor (not shown) is mounted on the shaft 
in place of the Imob 74 previously fitted ^ 
thereon and the shaft convenientiy extends 
beyond the end ci die housing 75 to permit 
the mounting thereon of a knurled knob 74'. 
Indications can be provided on the knob 74' 
to indicate the rDovement of the shafL 85 
Furthermore the knob provides die facility 
for overriding the motor and manually opera- 
ting the fir^ focus conCrd. 

The invention is of particular application 
where the microscope stage is fulfy auto- ^ 
mated. To this end electric motor drive means 
30' (sec Fig. 3) is provided for moving the 
carriage 30 relative to the carria^ mount 32. 
Second dectric motor drive means 32' (see 
Fig. 3) is provided for moving carriage mount ^ 
32 relative to ±e inner frame 22. Con- 
venientiy flexible drive means (not shown) 
communicate between the motors and the 
carriage and carriage mount respectivdy. To 
diis end the motors 30' and 32' can be 1<^ 
mounted at any convenient point within the 
stage assemUy and their provision on the 
underside of the frame is only indicated by 
way of ezanifde. 

The motors 30' and 32' arc also con- 105 
veniendy stepping motors by which the car- 
riage 30 aiKi carriage mount 32 can be 
incrementally advanced in tiieir respective 
directions. For convenience, the direction of 
movement of carriage 30 will be considered 110 
to con^rise die so<allcd X direction and that 
of carriage mount 32, die soncalkd Y direc- 
tion. 

Part of an automatic focussing sysfiem 
which derives a focus adjust signal from the 115 
high frequency content a video signal 
obtained by scanning an imaj^e which is to 
be focussed, is shown in Fig. 4. 

As required by the invention a focus adjust 
or correct focus indicating signal is generated 120 
at die end of every nth frame scan of ^e 
scanner (not shown) producing the video 
signal supplied to junctkm 76. The number 
n is sdeccod by adjustment (rf a selector 77 
which includes a counter to which the frame 125 
syndironizing pulses are supplied (dcsign^jcd 
EOF— i.c End of Frame). The selector only 
opens gate 78 during every nth frame scarL 
The circuit thus illustrates the basic concept 
erf die invention but it is to be understood 130 
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that die invention is not limited to tiic pat^ 
tioilar dicuit for olrtstining die automatic 
focussing signal, which is intended to be by 
way of Granule only. 
5 The video signal is amplified by a phase 
splittii^ amplifier 79 and bodi output aJgrmlc 
are differentiated widi respect to time by a 
differentiator 80. In diis way e differcmial 
signal pulse will be supplied for line scan 
10 incersections widi bodi leading and trailing 
edges of features. 

The an^litude of each differential pulse is 
compared witii a direshold vokage in a com- 
parator 81 and during each mh frame scan 

15 tkt pulses which exceed the thiiihdd are 
accumulaced in an accumulator ^2. If die 
magnitude of the accumulated signal is less 
dian a second chreshdd vdtage set by 
potKriiometer 83, a second comparat3or 84 

20 produces a warning signal X inHtrating that 
the image appears to contain no features. 

Analogue comparison few: the purpose of 
generating signal X is shown— but digital 
comparison may of course be employed 

25 alternatively. 

The accumulated value signal from 82 is 
amplified by a device 85 which generares a 
signal 'B' whose value is die logaririmi of the 
value of the accumulated signal Signal B is 

30 compared in a comparator 86 widi a signal 
A from a store 87. Signal A is the last signal 
B to have been generated and to this end, 
signal B from device 85 is also supplied Co 
the input erf store 87. Signal B may be in 

35 digital or analogue fonn, comparator 86 and 
store S7 being accordii^y digital or analogue 
devices. 

The output from comparator 86 is fed to 
a control signal generator 88 which pioduces 

40 diree different control signals oorrespondii^ 
tx> A>B, A<B or A=B. It is to be under- 
stood that die equality is only approximate 
and in practice the last <rf these diroe sigof^ 
is gene^ed if die difference between A and 

45 B is less than a predetermined vahie: The 
three coi^ol signals are supriied to a focus 
contn^ device (shown di^^iammsdcally m 
89) by which the focus adjust motor 75 for 
example in Figs. 1—3 is adjustable m equal 

50 incremental steps to alter die focus <rf the 
imaga An (A>B) signal produces opposite- 
direction increments to diose from an (A<B) 
signal and die (A=fi) signd produces no 
further incremential movements. 

55 Tlie direshold vok^ for comparator 81 
is generated in die foUowii^ manner. During 
the first frame scan of eadi sequence of n 
scans, die gate 90 is opened and gates 91 and 
92 are closed. A count pulse is geoeriod by 

60 a monostable device 93 for each diffocmiated 
pulse which exceeds the dire^d vdtage in 
comparator 81. "Hie count pulses are 
accumulated by accumulator 94 and a vdtago 
is generated during the frame scan, widdt is 

65 fed back as the direshdd voltage to com- 



parator 81. At die end erf die frame die 
vottagc at junction 95 is a measure of die 
largwt amplitude differentiated puke and a£ 
Aeoid of die fame, diis voltage is trans- 
rerred wfl gate 92 into a hold device 96. At 70 
the same time gaCe 90 is dosed and gate 91 
k opened and die voltage stored in hold 
device 96 serves as die source of voltage for 
die -dttediold vokage for tire next (n.— I) 
soans. As shown a proportion of die total 75 
VDlt^ only is emj%cd as die direshdd 
and the propardraj is sekcted by adiustmem: 
of pocentiomecer 97. 

It is to be noted diat the value of die 
aonmdaiaKi vokagei at junction 95 will 80 
inacB®B «ligfariy wkh improving f ocus> ri><t' 
die amplitude of die differentiated signals 
will mcrease whh more sharply defined fea- 
ture boundaries since these produce steeper 
leading and trailing edges to die video signal 85 
^fHi^ excoiaons at fmire boundariesw 
Ito fet can be en^jioyed as a secondary 
mdictiian as to wherfier a givea focus correc- 
tbn has been made in the right directiao. 

An alternative drcoit for obtaining die 90 
autom^ focussmg ognal is shown m Fig. 
5 (i^am by way oi exan^e only) in com- 
binaion widi assodatod parts (rf an hnago 
amlysis system v^rich operates at^xmiatically 
to present cadi of a successicm erf small areas 95 
fOT analyse, k wiU be noted tiiat part of dns 
circuit is based on the circuit for producing 
an a u li o matic focussmg signal illustrated in 
Ffee^? ^ ^ cO"pencEng Brkiah P«ent No. 
1,325,439. Reference is made thrato for a 100 
more comFflete descriptiQa of die dicuic 
blocks 132, 138, 140, 142, 144 and 136. It 
js to he notsod however ihat die partictdar dr- 
cufls for dnniit block 132 are iiy^ided only 
to be cxemidary and k ^ be appreciated 1D5 
that Jhe mvemion is not limited to diis or 
any odier method of derivmg an dectrical 
^gnal indicaive of dtt focus of die im^ in 
die video signal source. 

For simgidty only die T.V, camera 100 is 110 
snownm F^. 5. As shown in Fig. 1 dus is 
mninfied on die upper end of the micrTKcope 
^own in Fig. 1 the drawm^. Hie camera 
100 is arranged so that a final image of die 
nodcroscope is formed cm die camera target 115 
^ appropriate illramnation is provided (not 
^own) for illiimtnariTig the specimen eidier 
mm below or above depending on vrfwther 
die specimen mounted on the carriage 30 is a 

so-cdled reflecting specimen or a trananissitm 120 
speomcQ. 

Curuits for provMrng the power supriies 
and scanning wAagcs for die camera 100 
are not atiown smoe it is believed dial the 
iwovision and form of dicse are wdl known 125 
and would be obvious to one skilled in die 
art. 

likewise a conventional mat^T^f ng preu 
^lifier etc for die video signal from die 
T.V. camera 100 is not shown. 130 
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In order to indicate diosc elements in Hgs. 
1 to 3 inclusive common to British Patent 
No. 1^270,566 and likewise those droiit 
blocks in Fig. 5 which are common to Fig. 
5 10 of British Patent 1,325,493, the same 
reference numerals have been used as were 
emjAoyed in the drawings of the Patent and 
Patent Application respectively. To this end 
circuit blocks and items added to the Figures 

10 and in particular to Fig. 5 which constitute 
the embodiment of the present invention 
have been numbered frcwn 150 onwards. 

The video signal from camera 100 is 
divided at junction 150 and is gated via gate 

15 152 tt> the focus signal deriving system 132 
and via gates 154 and 156 to one input of a 
comparator 158 serving as a threshold detec- 
tor. Selective operation of gate 152 in the 
manner described widi reference to gate 78 

20 of Fig. 4 enables the automatic focussing 
system only at selected intervals during a 
sequence d frame scans. To diis end the 
other input Co the comparator is supplied widi 
a reference vdtage typically from a potentio- 

25 meter 160. The output from die conq>aratX)r 
comprises cwistant amplitude pulses of dura- 
tion equal to the detected amplitude excur- 
sions of the video signal. By detection is 
meant sdeoting those amplitude excursions 

30 which exceed the reference voltage. Alterna- 
tively oi course the comparator can be 
inverted so as to provide detection when the 
amplitude the video signal goes bdow the 
reference voltage as is well known to diose 

35 sldUed in tiie art. 

The detected video signal pulses appear- 
ing at junction 162 can be analysed in any 
known manner and to this end no detail is 
given d tlie precise form of die analysing 

40 computer whidi may be empbyed. By way 
of example reference is made to our Btteh 
Patent No. 1,264,804 ^cii illustrates one 
form of image aixalysing computer whereby 
detected features in a fidd of view can be 

45 counted and sized inter dia on an area basis. 
It is to be understood that the information 
for the computer can usually be derived fitnn 
a single frame scan of the in-^ocus image in 
the T.V, camera 100. The sequence of c^perft- 

50 tion (to be described) erf the overall system 
shown in Fig. 5 assumes this to be the case. 
It is believed diat it will be obvious to those 
skilled in tlie art that only miuor modifica- 
tions are required to enable the system shown 

55 in Fig. 5 to be adapted to provide for any 
number of frame scans to be gated via gates 
154 and 156 to comparator 158. 

General description of operation. 
A specimen is mounted on carriage 30 and 
60 the carriage 30 and carriage mount 32 posi- 
tioned manually or automatically so as to 
present a small area of the specimen in the 
field of view of the microscope and therefore 
on the television camera target By providing 



appropriate electrical pulses to the stepping 65 
motors 30^ and 32' the specimen can be 
incrementally moved relative to the optical 
axis erf the microscope so as to present suc- 
cessively different areas of the specimen in 
the fidd erf view and in this way cither the 70 
whole or a defined area of *riic specimen can 
be presented over a period of time to the 
camera. 

Approximate focus can be obtained by 
adjustment oi coarse focus control 28 or 28' 75 
and final adjustment made manudly or auto- 
matically by turning knob 74'. This final 
movement is of course usually effected by the 
automatic focussing system as will hereinafter 
be described, 80 

As provided by tJie invention, after the 
image has been fully focussed, an appropriate 
electrical signal is gcner^ (signal INF from 
control circuit 142) and the video signal from 
camera 100 is supplied to the detector 158 85 
and computer (not shown) during the next 
complete frame scan. At the end of diat 
scan, the stage carriage and/or carriage 
mount 30 and 32 respectively are adjusted by 
die stepping motors 30' and 32' respectively 90 
Co rdocafte the specimen and during the next 
frame scan the informatitm from the new 
area presented to the microscope optics will 
be scanned and the video signal supplied via 
the detector 158 to the computer (not shown). 95 

This is repeated until n steps in the X 
direction have been taken by carriage 30 
when an end of n signal (EON) is generated. 
Sigiial EON inhibits further movement of 
<^rriage 30 and enables tie automatic focus- 100 
sing system to re-adju^ the focus <rf die 
image. 

As soon as the in focus signal INF is 
available again, the automatic focussing 
system is inhihked and the analyas proceeds 105 
as before described until n steps have been 
completed again in die X direction where- 
upon focussing is once again initiated. 

The movement oi the specimen cm carriage 
30 is typically in the form of a scan raster 110 
similar to that of a television camera and a 
further electrical signal is generated whenever 
the carriage 30 reaches the point in its move^ 
ment at which it is about to "flybade* to die 
the opposite end of carriage mount 32 at 115 
which time carriage mount 32 is stepped by 
one increment in die Y direction. This signal 
is labelled EOL and indicates end of line. The 
same action is arranged to take place when- 
ever an EOL signal is generated as happens 120 
when an EON signal is generated. 

A further refineme nt is provided in the 
form <rf a store and associated addressing dr- 
cmts wherry the focus position obtained for 
tne first area on each line of movement erf 125 
carnage mount 32 is stored and die infom>- 
anon storod is utilized to return die focussing 
contnds to tiiat same position for die first 
area chi die next line (rf movement of carriage 
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mount 32. In diis my it is found that the 
refocussing dday at die beginning of eadi 
line of movement of carriage mount 32 is 
reduced to die minimum. 

5 Detailed description of complete system 

The stepping of the stage components 30 
and 32 is syndtronized widi the frame scan- 
ning oi the camera 100 by deriving tbe step- 
ping signals for the motors 30' ml 32' from 

10 signals derived from a master contrd: circuit 
164. Signals indicative of die line and frame 
scanning frequencies of die television camera 
100 are provided on lines 166 and 168 and 
the control circuit 164 provides a read signal 

15 at junction 170 during each frame scan. The 
read signal is a series of electrical pulses 
which define a so-called blank frame or mask 
widiin the scanned area die camera. Qrcuii 
164 may for example comprise a so-called 

20 mask generator of the type described and 
illustr^ed in U.S. Patent Specificati<Hi No. 
3,551,052, The read signals axe gated by 
gate 172 and appear at junction 174 as 
analyse signals. The gate 172 does not alter 

25 die form of the read signals but merdy 
inhibits them during certain frame scans as 
will hereinafter be described. The analyse 
signab are appHed to a control circuit 176 
which derives a single pulse at die end of die 

30 sequence of pulses forming each analyse 
signal. This smgjc pulse is ap^dicd to die 
control circuk 178 which serves to provide 
die electrical pulses to stage stq>ping motors 
30' and 32' re^ectively. Control circuit 178 

35 additionally de-codes lie pulses supplied to 
it so as to provide die appropriate signak to 
motors 30' and 32' so as to effect a desired 
form ^ raster type movement of the specimen 
relative to the opticd axis of the microsa^e. 

40 Typically the raster is diat of a television 
scanning type raster and involves a flyback 
period at die end of each comi^ete traverse 
in the X direction. 
Control circuit 178 is programmable to 

45 adjust motors 30' and 32' to locate die 
specimen iitto die starting point oi die raster 
termed die origin by means of a contrx^ cir- 
cuit 180 contrdled by an initiate signal. Hie 
initiate signal for contrd circuit 180 may for 

50 example be controlled by a push button 
mounted convenicndy on die front of the 
apparatus. 

The signals from control circuit: 176 are 
counted by a counter 182 havii^ an adjust- 

55 able capacity. Although not shown, a control 
may be provided on the front of the appar- 
atus for adjusting the c^^adty of die counter 
which is conveniendy of the so-called over- 
flow type and produces an output signal on 

60 line 184 when die appropriate nuinber of 
pulses have been couiied. 

The counter outpvt signal is applied to a 
furdier axitrol circuit 186 which generates 
a signal EON indicating die end d n step 



pulses. A signal is also provided from control 65 
circuit 186 which is applied via OR gate 188 
to the reset input of counter 182 to reset the 
counter to zero. 

In order to reset the coimter at die begia- 
ning oi an analj^ sequence anodier input 70 
of die OR gate fe supplied widi the initiatB 
signal 

A second counter 190 is set to count the 
number of step pulses supplied to motor 30' 
which drives carriage 30 in the X direction. 75 
Counter 190 is sirnOar in form to 182 and 
is dierefore of the so-called overflow type. 
Its counting capadcy is adjusta^e and as 
shown in die embodiment is denoted by N. 
The value oi N Is equal to the number <rf 80 
steps mode 1^ the carriage 30 traversing com- 
l^etdy from one side of the carriage mount- 
ing 32 to the other. Where additions provision 
is made for varying the step size the 
incremental movement of the stage, the over- 85 
flow capacity vdue N is made dependent on 
dieparticular step size chosen at any time, 

Ine overflow signal from counter 190 is 
supplied to a second cootrol circuk 192 which 
provides a signal EOL to indicate the end 90 
ot each line of incremental of carriage 
30 and a reset signal: via OR gate 194 to the 
reset input of counter 190, Tlie reset signal 
resets counter 190 Co zero. 

As widi counter 182, OR gate 194 has a 95 
furdier input to which the initiate signal is 
3up|died. 

Since die end ci line signal EOL is 
required to restart the focussing sequence, 
(since the presence of the EOL f^fml 100 
indicates the flyback condition of carriage 30) 
OR gate 188 has an additional input to vMdi 
the EOL signd is supplied. Counter 182 is 
dins reset to zero eidier at die okI d[ N 
step pulses from conttd circuit 176, or from 105 
an initiate pulse indkxdng diat an analyds is 
to be started or respited from die origm 
or by an end of line signal EOL from cootrol 
circuit 192. 

Turning now to the remainder of die 110 
systeoa, the video signal from T.V. camera 
100 is normally inhibited from passii^ to 
comparator 158 by gate 154 which is dosed 
by a signal from cootrol circuit 196 via OR 
gate 198. The contrcd circuit 196 provides the 115 
dosing signd in the event of eithar an inidate 
signal having been given or an EON or EOL 
signai having appeared. The sig^ is only 
terminated when an In focus signal ts obtained 
from the autom^c focussing system to be 120 
described kter. 

However video agnal frcxn camera 100 is 
supplied via gate 152 to the focus signal 
deriving jistmxk 132 when gate 152 is 
opened. The open signal for this gate is 125 
derived from furdier coi^rtd dicuit 200 to 
^lich the initiate EON and EOL signals are 
supi^ed as priming signals. Tha sppeaxmco 
of any one of these signab renders tnc control 
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drcuk into a pdmed conditioa so diat tlie 
appearance of the next sequence of read 
pmses also supplied to the contnd circuit 
200 from junction 170 can pass to open gate 

5 152. The latter is dierefore opened at the 
^)propriatc intervals during each line scan erf 
the irsc coo^ete frame scan after an initiate, 
EON or EOL signal. The output signal from 
control circuit 200 ^diich appears at junc- 

10 don 202 Is described as a **focus-read" signal 
since it indicates ^en die system 132 is 
receptive of signals from which a focus signal 
can be derived. The signals at junction 202 
are required for activating furdier contrd 

15 drcuit means to be describai later. 

At die cod of the first complete frame scan 
a focus indicating signal FFl will be avail- 
able at junction 204. 
Store 138 is provided to hold this signal 

20 so diat it can be compared with the corres- 
ponding focus indicating signal from the next 
frame scan after adjustment of the focus con- 
trol by motor 75 (see Figs. 1 to 3), To diis 
end, store 138 is deaied by an initiate signal 

25 via OR gate 206 so as to be ready to receive 
FFL 

Signal FFl at function 204 also appears 
at input I of comparator 140 via line 208 and 
a control circuit 210 suj^ed with die focus- 

30 read signal from junction 202 as oi^ of its 
inputs, provides an appropriate opening 
signal foe gates 211, 211' in the output dt 
comparator 140. Output signals are thus 
available from comparaitor 140 at die end of 

35 die first frame scan. Because there is no signal 
from score 138 an unbalance is guaranteed so 
chat output signals will be available as an 
input to control drcuk 142, One of the out- 
put signals indicates the magnitude and die 

40 o^hsx the "sign" Le. direction of die un- 
bdance. 

Because of the imbalance this drcuk will 
produce an out of focus signal OOF and will 
ako provide a signal to perturbation direction 

45 selector 144 controlling the generation and 
sign Le. direction of a perturbadon signal 
by generaCDr 136 which in turn provides a 
forward or reverse pulse to stepping motor 
75 to adjust the fine focus contrdi and aker 

50 the focus of the image. 

Focus r^ s^nals fmm junction 202 are 
supplied to coined drcuk 142 as a reset 
signal to remove the INF output sigod and 
restore the OOF sigmd, pending a new focus- 

55 sing sequence; 

As shown, a step size selector 212 is also 
provided wiiidi is adjustable to vary die 
accoel size of the perturbation signal supplied 
to diis stepping motor 75. In this way the 

60 actual arcuate tnnnel of the fine focus adjust- 
ing shaft 76 (see Fig. 3) is cootrc^able. 

The movenaent of the stepping motor 75 
and adjustinent of the focus is assumed to 
take very litdc time and for simjdidty tx> be 

65 adiicved widiin the fly-back period between 



frame scans so diat the next set of read signals 
applied to control circuk 200 to open g ati^ 
152 produce an junction 204 a focus indicat- 
ing signal indicative of the newly focused 
condition of the image as a resuk of die step 70 
of the focus control motor 75. This signal 
FF2 is api^ed xna line 208 to input I of 
comparator 140 and simultaneously signal 
FFl in store 138 appears at input 11 of com- 
parator 140. The ou(tout sigmds are trans- 75 
ferred via gates 211, 211' to contrcd drcuk 
142 once again. 

The latter has applied to k a limk gign^^ 
with which the difference signal (FFly FFl) 
from con^>aratc»: 140 is compared. If die dif- 80 
ference signal lies outside the liTrrt*-., die out 
of focus sigiial is generated and a further 
perturbation in the appropriate directicHi is 
generated and the string motor 75 is con- 
trcdlfid appropriately. Tne process is lepeatjcd 85 
until sudi time as the di^erence signal ftom 
comparator 140 falls within the limiy imposed 
on contrcd drcuk 142. At this time the out 
of focus signal OOF disappears and an in 
focus signal INF appears, 90 

This latter sigmd is applied to various of 
the control circuits already mentioned to act 
as follows: — 

It is applied to a monostaple multi-vibrator 
214 the output pulse from which serves as a 95 
trigger pulse for control circuk 196 vdiidi 
thereafter cancels the "dose" signal api^ied 
via gate 198 to dose gate 154, thcrd>y open- 
ing the latter. The dose signal for gate 154 
is generated once again by the appearance of 100 
a step stage pulse at junction 216 from con- 
trol circuk 176. To this end the stqp stage 
pulses are apf^ied as a furdier input to coa- 
trol circuit 196. In this way gats 154 is 
opened for the duration of the first complete 105 
frame scan after an INF signal has bem 
generated from cootrol drcuk 142 byjt is 
dosed again innnediately thereafter BS3d 
remains dosed until a i^ew INF signal is 
generated. no 

The INF signal is also applied to one 
input of a further control circuk 218 whidi 
provides an output signal to open gate 172. 
CcHitrol drcuk 218 has two fu^er inputs to 
^ch arc suppHcd the EON and the EOL 115 
signals rcspectivdy from circuits 186 and 
192. The appearance of ekher an EON or an 
EOL signal removes the open signal from 
gate 172. The latter is therefore opened as 
soon as an INF signal has beta generated 120 
and remains open until an EOL or an EOL 
signal is generated. The opening of gate 172 
rdeased the next set of read pulses from con- 
trol circuk 164 as analyse si^ial pulses which 
appear at junction 174 and provide die open 125 
si^ial pulses for gate 156 also in the signal 
paih from junction 150 to comparator 158. 
Since gate 154 is also opened for die first 
frame scan afocr an INF pulse;, die video 
signd pulses from junction 150 during the 130 
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first axnplete frame soan afoer an INF pulses 
has betn generaited appear at con^>aratic»' 158 
and are compared wkh reference 160 to pro- 
vide detected video signal pulses at juncdon 

5 162 as heretofore described. 

The INF signal is also ^plied as a caned 
signal to control drcuk 200. The caned 
signal tenrrinates die focus-read signal at 
junction 202 and also removes the open signal 

10 for gate 152 diereby preventing the fui5ier 
transfer of video signal to system 132. 

The INF signal is also applied to a mixxy 
stai>le muld-vibrator 220 die output pulse of 
which gerves as a dearing signal via OR gate 

15 206 fw store 138. The latter is dierefore 
deared as soon as an in focus condition is 
detected so as to be ready to recdve the next 
series of focus indicating signals frcKn system 
132 during the next automatic focussing 

20 operation. 

Lastly the INF signal is q>plied to control 
circuit 210 to terminate die open signal for 
gate 211. In diis way die control circuit 142 
is not presented wkh any further different 

25 signals. The INF signal is continuously 
generated by circuit 142 until the beginning 
of the next automatic focusang sequence. 

Detailed Description of Oper^on 
Assunnng that die sequence of events is 

^ started by an initiate signal, it will be seen 
that this resets the position of the specimen 
mounted on carriage' 30 co the origin of the 
pattern of movement of die cariage and car- 
riage mount mechanism. The iixidate signal 

^5 also dears store 138 and counters 182 and 
190 and primes control circuit 200 so that 
the following read signals from junction 170 
open gate 152 and allow the automatic focus- 
sing system formed by blodcs 132 dirougji 

40 to 75 to function during the frame scans 
until such time as an in focus condition is 
detected and an INF signal is generated by 
OMatrol circuit 142. 
As described above the INF signal stops 

45 die automatic focussing sequence, renders the 
input drcuits to die detector 158 in a recep- 
tive condition to receive the nest frame scan 
video signal from camera 100 and also 
produces die necessary signals for opening the 

fiO gates in the input circuit detedaor 158. Hie 
same signals are utilised to derive the step- 
ping signal for stepping the specimen and tne 
step stage pulses are applied to control 178 
which decodes them where necessary to pio- 

55 vide die appropriate stepping movements of 
the carriage 30 and carriage mounting 32 in 
tiie X and Y directions respectivdy. 

In accordance with the invention after n step- 
ping movements <rf the stage in the X direction, 

60 counter 182 overflows aod an EON signal 
is generated from control circuit 186 which 
terminates the open agnal for gacc 172 and 
-thereby prevents die further stef^ing of the 
stage components until die end of a complete 



automatic focusang sequence. The EON 65 
signal also serves to open g«:e 152 to render 
the automatic focussing system receptive to 
video signal from camera 100 and die airto- 
matic focussing sequence is repeatted unHl an 
INF signal is obtained ficom contrdi circuit 70 
142 indicaring chat the analysis can proceed. 

In die same w^, when die counter 190 
overflows indicating that a complete X 
traverse has occurred, die EOL gignal is 
generated which, opecaces in <an identical 75 
manner to the EON signal ai^ initiates a 
complete automatic focussmg * sequence. It 
will be seen ±at by virtue cl the timing ot 
the various pulses die automatic focusing 
sequence will in fact be carried out on the 80 
next fidd of view to be presented to the 
microscope and camera and therefore will in 
fact correspond to the first fidd d view on 
the next line of scan of movement of the 
stage con^nents 30, 32. 85 

Storage of Focus Informs^on 

The poskion of the stepping motor 75 can 
be desaibed dectrically by means <£ at least 
two signals and a refinement <^ the inven- 
tion involves a store 222 and a control dicuit 90 
224 dierefor. The store is deaied by an 
initiate sigi^ and in turn the conttol circuit 
224 is primed by an mittate signal. The 
second mput of contiol circuit 224 is siro- 
plied with the INF signal from control ar- 95 
cuk 142 and the first INF signal after an 
mitiats signal has been recdved by control 
circuit 224 serves as a read instruction for 
store 222 to read and store th.e position of the 
stepping motor 75 and in consequence the 100 
position of tile fine focus adjustment Hie 
position co-ordinate signals are stored in 222. 

Hie EOL output signal from control cir- 
cuit 192 is "also suppUed as an input amal 
to coocrol circuit 224 die receipt of ^^ch. 105 
produces an address and read-out command 
signal for store 222 along a second output 
line to transfer the information in die st3ore 
to a motor contrd circuit 226 which in turn 
provides ^ropriate signals to the stepping 110 
motor 75 to alter the position of the motor 
(if necessary) so d>at the motcM: adopts the 
same positicxi (and dierefore the same posi- 
tion of the fine focus mechanism is achieved) 
as obtained when the INF signal for the first 115 
fidd <^ view of dxat line was in focu& 
Simultaneously of course the stepping motors 
30' and 32' will hacro moved the stage coa> 
ponents 30 and 32 so tliat die new fidd of 
view presented to the microscope is die first 120 
field of view oa the next line and since it is 
assumed that the focus will ooly vary very 
slig^dy between adjotning fields, the tendency 
for focus drift to occur due to tik of the spcd- 
men in the X direction and resulting long 125 
time deky required at die beginning of each, 
line b^ore focussing is adiieved, will be 
eliminated. 
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The appearance an £0L signal at con- 
trol circuit 224 also primes the conliol cir- 
cuit 224 in the same way as an initiate signal 
does so that the next INF signal recdved 

5 by the control circuit 224 produces the read 
and store command signal for store 222 to 
store the next in focus condition pos^on 
of the motor 75 Le. that corresponding to the 
first field of view on the new line, 

10 The process is of course repeated at the 
end of the line and thereafter unril the end 
of the raster of liiws maldng up the X and 
Y stage movement. 

Points of Modification 

15 Previously it has been described that die 
read pulses at junction 170 are denvcd &oizt 
each frame scan ot the T.V. camera 100 so 
that a read signal will appear during each 
frame scan. In practice this means that the 

20 settLement time tor the stage components 30, 
32 following a stepping command iiom con- 
trol 178 and also the setdemenc dme required 
following a perturbation applied to motor 
75 must be a small fraction oE the frame fly- 

25 back time period whidi itself will be vwy 
smalL 

In practice this is virtually impossiUe to 
achieve and one or two frame scan periods 
are required to ensure that all n:iovemenit has 

30 ceased and setdement has occurred. Conse- 
quendy the read pulses obtained frooi contrcd 
circuit 164 are not supplied every frame scan 
but the latter divides down the frame fre- 
quency and provides read pulses for example 

35 during alternate frame scans or even more 
infrcquendy. Thus where a large step size 
is employed for motors 30' to 32' and/or 
focus control motor 75, three or four frame 
scan periods of camera 100 may be required 

40 before true setdement has occurred. In this 
event control circuit 164 is arranged to pro- 
vide read signals from only every fourth 
frame scan of the camera, for examine. 

Modificadc»i to reduce backlash error 

45 It has been found that the following modi- 
fication reduces the error introduc»i due to 
backlash in the gearing of the stepping motor 
reduction drive and in the inevitable back- 
lash between drive members formmg die 

50 focus adjusting mechanism. 

The refinement comprises the addition dt a 
further control circuit (not shown) which 
modifies the control pulses supplied to the 
steppiiig motor 75 in the foHowing manner. 

55 One direction of rotation of the focus adjust- 
ing mechanism is sdecced as a preferred 
direction rotation and the other is referred 
to as the reverse direction. It does not matter 
which direction of rotation is sdecced as die 

60 preferred direction but for tbe purpose of 
description with relation to Fig, 4 of the 
drawings, the forward direction of motor 75 
will be selected as the preferred direction. 



The additional control circuit arranges that 
the motor will always approach its position 65 
of rest from the same direction irrespective 
of the net change in arcuate position of the 
motor as a result of the step signal supplied 
thereto. To this end, the additional control 
circuit transmits forward step pulses to motor 70 
75 in an unmodified condition but naodifies 
the step pulses whidi will resuk in the motor 
reversing direction in the following manner. 
Instead of transmitting the reverse directicui 
step pulse, the latter is converted mto a step 75 
puLse the magnimde of which will produce 
a reverse direction motion of the stepping 
motor four times tSm of the original step 
pulse. Le. if the original reverse step pulse 
would ideally have produced a reverse arcuate 80 
movement of x° the enlarged step pulse 
produces a reverse direction arctuate move- 
ment of 4x°. 

Immediately thereafter the additicoial con- 
trol circuit is arranged to produce a forward 85 
direction stqp pulse of ma^tude sufficdeot to 
produce a forward direction arcuate move- 
ment ci the motor of 3x°. At the end of this 
second enlarged step pulse^ the net movement 
of the motor will he seen to have bewi x° in 90 
the reverse direction. 

The refinement allows all the backlash in 
die motor, gearing and focus adjusting drive 
TTvrhanism to be taken up during the first 
part of each ci the enlaced arcuate steps 95 
so that the net movement of the motor in 
response to a step signal pulse supplied 
thtteto is the same irrespective of the cUiec- 
tion of rotation. 

Fig. 6 illustrates a circuit for control dr- 100 
cuit 186 of Fig. 5. The overflow signal from 
counter 182 triggers a monostabk 228 to pro- 
duce a pulse BON. The pulse is transferred 
via capadtOT 230 to ±e mpat of an invert- 
ing amplifier 232, ^lich is held at a given I05 
posEtive potential by resistors 234, 236. By 
sukable dioice of potential a positive gomg 
reset pulse for counter 182 is cH>tained in the 
output of amplifier 232 at the trailing edge 
oi a pulse from ±e monostable 228. no 

Fig. 7 illustrates a circuit for contrd dr^ 
cuit 192 of Fig. 5. Here the overflow signal 
from counter 190 triggers a monost^le 228' 
to produce a pulse EOL. Since the drcuk is 
siniilar to tiiac of Fig. 6 the same reference 115 
numerals have been employed with the addi- 
tion of a suflSz. The pulse from amplifier 
232' serves as a reset for counter 190. 

Fig. 8 illustraites a circuit for control cir- 
cuit 200, which provides a "focus-read" signs! 120 
when primed from an EON or EOL signal or 
an initiate signal, as previously described. 
To diis end the EON, EOL and initiate lines 
provide three inputs for an OR gate 238 to 
siqjply a SET signal for a bistable laidi 240- 125 
The SET ouiputprovides one input f<x an 
AND gate 242. Ilie AND gate output pro- 
vides a SET signal for a second bist^Ie latdi 



9 



1,401,179 



9 



244. A signal from concrd drcuk 142 (to be 
described) — ^INF, provides die reset signal 
for the two latches 
The SET output signal of latdi 244 com- 

5 prises one input to an AND gate 246. Hie 
READ signal pulses from circuit 164 (pre- 
viously described) comprises die second input 
and the output <rf 246 comprises die "foois- 
Tcad" signal 

10 The second input for AND gate 242 is 
also derived from die READ signal pulses. 
To this end these are supplied as an input 
to a transistor amplifier 248, 250. A c^>acitor 
252 prevents die output voltage across load 

1l5 resistoc 250 from altering suffidendy to 
trigger Schmitt-trigger 254 excq>t at die end 
of a frame scan, auring the frame flyback 
interval 

When triggered, 254 output vokago pro- 

20 duces via an inverting amplifier 256 on ovt- 
put pulse whidi combines with a SET ouiput 
signal from 240 to satisfy both inputs AND 
gate 242, dicxeby setting latch 244 as pre- 
viously described. 

25 Fig. 9 illustrates a circuit for control cir- 
cuit 142 which generates the command 
signals for perturbation direction selector 144 
ami the OOF and INF signals^ during and 
after a focussing sequence. To this end die 

30 difference output sigiMl (FF2-FF1) (=B) 
from comparatDT 140 is coinpared in a ccan- 
parator 258 widi a limir signal (=A). The 
A>B cani^)arator ouiput serves as a SET 
signal for a bistable latdi 260 whose SET 

35 output signal comprises die OOF signal TTie 
same comparator output signal serves as one 
input to an AND gate 262 die other input 
ot vdiidi is supplied wirii the "sign" output 
from comparator 140. Hic gate is such that 

40 it is ii^bited all die dme die sign signal is 
posidvc. An omput from gate 262 sets a bi- 
st^le 264 whose Q output signal comi»cise8 
a "reverse direotion" signal to sdcctw: 144. 
To diis end -due Q output <^ die bistable 264 

45 is connected to its odier input. 

A reset signal for latch 260 is obtained 
from die SET output <rf a furdier latdi 266, 
This latter is SET by the other outpia: from 
comparator 258 (Le. A>B). The SET cour 

50 didon of latch 266 dicrefore corresponds to 
the INF si^d output Tliis must bo termina- 
ted as soon as die next "focus-read" signal 
appears (provided die sy^em is already in 
focus and INF is already in existence). This 

55 is achieved by applying the "focus-read" 
signal end the INr signal as two inputs to 
an AND gate 268 whose output triggers a 
monost^le device 270, Hie mooostahle out- 
put pulse is apf^cd to die reset input cf latch 

60 266. 

A furdier monostable 272 is triggered by 
the A B comparator output signal to provide 
STEP command pulses for perturbation 
generator 136 (see Fig. 5). 
65 Fig. 10 illustrates a circuit suitable for 



control circuit 218. This comprises a bistable 
latch 274 halving the INF signal supi^ed as a 
SET signal The SET output si^ of die 
laftdi comprises an OPEN signal for gate 172. ^ 
EON and EOL signals are suj^lied via an 70 
OR gate 276 to die RESET ii^ut of die latch 
so liat gate 172 is opened by INF but 
dosed by eidier at EOL or EON. 

Fig. 11 illustrates a circuit suitable for con- 
trd circuit 176. This circuit must genera 75 
a single step pulse at the end of each sequence 
of signal pulses forming die analyse »gnal 
from g^ 172. To this end the analyse signal 
pulses are amplified by transistor ampMer 
278 having a resistive load 280 and charging 80 
capacitor 282 whose joint time constant is 
similar <tx> that of the time constant d die 
RC circuit 250, 252 of Hg. 8. In this vray 
Schmitt trigger 284 is only triggered at the 
end oi a sequence of analyse pulses and 85 
monostable circuit 286 generates the required 
step pulse from die triggared condition erf 
284. 

Fig. 12 illustrates a circuit suitable for 
control circuit 196 vphich gcnentfes one of the 90 
input signals for OR gate 198 (see Fig. 5). 
The circuit con^tises a bistable latch 288 
ii^ch is SET by pulses from a monostable 
290 and RESET by pulses from a monoscable 
292. Hie SET output signals frcwn the latch 95 
comprise die input signals to die OR gate 
198. Monostable 290 is triggered by any of 
die signals "initiate"^ EOL or EON, which 
are therefore supplied thereto via OR gate 
294. The seccMid monostable 292 is triggCTod 100 
by the appearance of each INF signaL 

Fig. 13 iUustratcs a drcuit suiitable for 
control circuit 210. Tbds provides a corfflroi 
signal to g^ 211 (Fig. 5) to allow si^oal 
from comparer 140 to pass to control circuk 105 
142 (previously described) via gate 211 
except when INF is present. To diis end the 
Focus Read signal pulses from amtcol cir- 
cuit 200 (sec Fig. 8) are amplified by tran- 
sistor amplifier 296 having resistive load 298 110 
and dvur^n^ capacitor 300 whose joint tkne 
constaiH: is simdkr to that <rf 250, 252 of Fig. 
8 so diat Schmitt trigger circuit 302 is omy 
triggered by the vdSige across 300 at the 
end of a Focus Read stgnai sequence 115 
pulses. The trigger oiflput is mverted by 
inverting amplifier 304 or provide one input 
to AND-gate 306. The other is obtained 
from a second inverting amplifier 308 to 
which the INF signal is supped as input 120 
signal. The output of AND gate 306 com- 
prises the required control pulses for gate 
211. 

Lasdy Fig. 14 illustr^es a dicmt suit- 
able for use as oontnd circuit 224. The first 125 
output signal (Read-in and Store) is obtained 
by combining the INF signal with die SET 
output of a bistable latdi 310 by rneai^ of 
an AND gate 312, Hie latch is SET by 
eidier of die INITIATE or EOL signab via 130 
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OR gate 314 and is RESET at die eod of 
an INF signal by RC netwotfc 316 esA 
invexting amplifier 318 to wiiidi the INF 
signal is supplied. 

5 Ic will be seen that the action of the OR 
gflft 314 is to cause the AND gate 312 to be 
"primed" by ckhcr an JNITIATE or EOL 
signal, so that the next INF signal produces 
the R£AD-in and Scch* signal in its ou q>ut. 

10 The EOL signals are also supplied an SET 
agnals to a second latch 320, die SET out- 
signal from which oonsritates a trigger 
signal for a monostable circuit 322. The 
moQOSt^e output pulses constitute the 

15 Address & Read-Out signals for store 222 
(see Hg, 5). Using a circuit 316' and invert- 
ing an^Mer 318' similar to die circuit 316 
axid anylificr 318 previously described, a 
RESET signal is obtained for latch 320 fnHn 

20 die trailing edge each monostat^e output 
pulse. 

In certain <rf Figs. 6 — 14 reference has 
been made to a so-called bistable latdL Such 
a device is die RS latch type SN 74279 as 
25 produced by Texas Instruments Inc. Li 
general, where the RESET output <^ such a 
device is not shown connected to a part of 
die drcuit} it is to be connected to ground 
zero volts. 

30 It is to be understood that the invention 
is not limited to each or any of the embodi- 
rnenCs illustrated in the drawings which ore 
by way d cxm\p^ only, many variadiHis 
being possible as will be obvious to those 

35 skilled in the art and die scope oi the inven- 
tion is to be construed only with reference 
to the following claims. 

WHAT WE CLAIM IS:— 

1. A tnediod <^ analysing a specimen wiiich 
40 involves the steps of forming an image of 

each of a fdurality of small areas the 
specdmeaii scanning each of a successbn of 
hnages to produce a video signal die ampH- 
mde cxcursians of which are analysed to per- 

45 form said analysis and deriving an electrical 
signal indiraring the focus the image for 
controlling the operaiicKi an automatic 
focussing system for focussing die image fur^ 
ther comprising tiie steps ^3 enabling die 

50 autommic focussing system only prior to die 
analysia of the first small area and each rtfh 
smm area diereafter (n being greater than 
one) and mainraining the focus settings 
adiieved for said first small area and for each 

55 nth small area while tlie intervening small 
araas are analysed. 

2. The method as claimed in claim 1 fur- 
ther comprising the step of moving the sped- 
noca rciarive to die optical system fa rming 

60 die knage in a series of steps along pandldL 
tines to obtain die said successic«i ol small 
areas. 

3. The method as daimed in daim 2 
further comprising the step of eni^Hng the 



automatic focussing system prior to die 65 
analysis of the first small area at the b^iik* 
ning <^ each new line so that an automadc 
focusing step is performed at the beginning 
oi each new line. 

4. The mediod as daimed in Hoim 3 70 
further comprising the additional steps of 
storing information relating to the focus set- 
ting for the first small area of each line for 

the durati<Hi of the line and returning the 
focussing system to diis setting before the 75 
automatic focussing system is enabled at the 
beginning of die next line. 

5. Hie method as rlaimrH in any of rlairrvy 

1 to 4 further comprismg die step of sckcting 
the desired value of n. 80 

6. The method as Hainwi in any of daims 
1 to 4 further cximprising the steps of 
genertfing an dectricsu pulse each rima a 
small area is analysed, counting successive 
dectricd pulses by naeans ot a pulse oounser 85 
having a capadty of n, and generating an 
dectrical ccxnmand signal to stop die further 
andysis oi small areas and initiate an auto- 
matic focussing step when the counter over- 
flows, 90 

7. The method as daimrd in rilai'yn 6 fur- 
ther a»nprising the st^ of adjusting die 

Xiky of the pulse counter to vary the 
of TU 

8. The method as daiTned in any one of 95 
claims 1 to 7 further comprising the step 

of generating a frame blanking iggnal for 
rdeasing the video signal only during every 
nth frame scan oi an image a small area, 
to allow settlemenc oi the specimen to occur 100 
before measurement is made on the video 
signal. 

9. The noediod as daimed in any one of 
claims 1 to 8 further cotnprising the st^ of 
generating a rotation producing electric ciu> 105 
rent for an dectric motor drive in response 

to an adverse focus indicating signal, to pro- 
duce nK>vemenc oi the spcdnxn in a direction 
to improve the focus 6i the image of an area 
thereof which is being scanned' to produce 110 
tlie said video signal 

10. The mediod as claimed in daim 9 in 
which the net movement: of the motor ftooi 
a rotation producing current pulse is always 

k° from its last position either in one direct 115 
tion or die other, depending on the polarity 
of Che pulse: 

11. The mediod as ^TaimM in ckfoj iq 
further comprisizig tiie step of sekotii^ one 
direction of rotation of die motOT as the pie- 120 
ferred dirocti(m of rotation (and the corres- 
ponding pdarity as the preferred pofcrity), 
modifying eadi pulse of opposite polarity so 

as to produce a moCor movement of (pXh)^ 
(^icrc p>l) and generating hnmediateiy 125 
a&er the mocUfied pulse, a ccMToctioa pulse of 
inferred pdarity and magnkude (or dura-* 
tion) to produce a pr ef c ned rotation of 
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12« Apponrtus for pexfonning die mediod 
of analysts as dafmrd in 1 oompri^ng, 
meauB for moulding gmrf illumiDating a speci- 
men, opdcal focussing means for producing 

5 an image of an area d die specimen on a 
phoiCosei2srtive suif ace, means for moving the 
specimen in a series of steps to present a sue- 
cession different areas thereof Co die opdcal 
focussing means, meai^ for soazmdng die 

10 -phoCosenskive surface to generate a video 
signal oi each imaged area in known manner, 
means responsive to die video signal for 
making measuremei^ thereon to pecfonn said 
analysis, ctfcuii: means also responsive to die 

15 video signal to derive from die an]|^itude 
excursions diereof an edectncal signal mdica- 
tive of the focus of the image ard autom^c 
focussing means responsive to a focus indica- 
ting signal for adjusting die optical focussing 

20 means to alter the focus of the image, furdier 
comprising 

a gate for inhibiting die passage of video 
signal to the circuit means for deriving the 
focus indicadng signal dierefroin, a first con- 

25 trd circuit for generating a signal for open- 
ing the gate, a second control circuit for 
gen«x*ating a signal (INF) for indicadng when 
die image is conecdy f ocussed, which s^nal 
serves to terminate she opening signal from 

30 die first oontrd circuit, a counter for counting 
die number of consecudve areas die 
^}cdmen which are analysed after an C^NF) 
signal is generated, the counter being of the 
type whi<£ produces an overflow sigiuil when 

55 n steps have been oounced and a diird contrc^ 
circuit responsive to an overflow signal to 
generace « furdier signal to cancel the last 



generated (INF) signal and inkiace a new 
focussing sequence of die autsomatic focussing 
means. 40 

13. Apparatus as claimed in daim 12 
further comprising means for adjusting die 
count capacity n of die counter. 

14. Apparatus as claimed in daim 12 or 

13 further comprising a second counter for 45 
couniing the number of successive steps ctf 
specimen movement in one direction^ the 
second coimter being <rf the type which pro- 
duces an overflow si^ial when the nuniber 
of stq>s counted (m) b equal to the number 50 

steps in the said one direction which are 
made before flyback of the spedmen occurs 
in the opposite direcdon, a f ouzdi control cir- 
cuit responsive to an overflow signal from 
the seccttid counter for generadng an (EOL) 55 
signal fndicaring the end of a line of artalysed 
areas and therefore the specimen flyback con- 
dadoD, said first ccuicru circuit also being 
re^nsive to an (EOL) signal co also termin- 
ate the open sigxial for the said gate and to 60 
initiate a further auronmic focussing 
sequence. 

15. Methods of analysing a ^>edmen in a 
sedes ot steps subsGiniially as hereinbefore 
described widi reference to the accompany- 65 
ing drawings. 

16. Apparatus for petforming methods erf 
analysis d a specimen m a series of steps 
sub^aiuially as hereinbefore described \^ 
reference to and as illustrated in the acccnn- 70 
panying drawings. 

KEITH W. NASH, 
Agent for the Aj^licants. 
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